Astragalus membranaceus prevents daunorubicin-induced apoptosis of cultured neonatal cardiomyocytes: role of free radical effect of Astragalus membranaceus on daunorubicin cardiotoxicity.
Anthracyclines are antitumor antibiotics with significant activity against solid and hematologic malignancies. One problem preventing more widespread use has been the development of cardiotoxicity. To determine whether antioxidant agents can reduce the cardiotoxicity of anthracyclines, a herb Astragalus membranaceus was introduced, which has been widely used for the treatment of cardiovascular diseases in China and was confirmed to be an effective antioxidant agent recently. Pre-treatment with Astragalus membranaceus significantly attenuated the daunorubicin-induced increases of reactive oxygen species (p < 0.001), apoptosis (p < 0.05) and the secretions of LDH (p < 0.01) in cultured neonatal cardiomyocytes. Astragalus membranaceus also raised the EC(50) of daunorubicin 1.24-fold. Compared with Astragalus membranaceus, N-acetyl-L-cysteine had similar effects on daunorubicin-induced cell injury, however, superoxide dismutase reduced reactive oxygen species without attenuating apoptosis. The subcellular distribution of DNR was similar to the distribution of MitoTracker Red 580 in mitochondria, which was mainly in the cytoplasm around the nuclear membrane in cultured neonatal cardiomyocytes. In conclusion, the results suggested that Astragalus membranaceus is potentially protective against daunorubicin cardiotoxicity by decreasing free radical release and apoptosis in cultured neonatal cardiomyocytes. The main subcellular distribution of daunorubicin may be in the mitochondria.